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Description ^ ^ ^ 

Method for removal of ATM cells from an ATM 


communications device. 

M%&t>Mb of 1#£ W&lTitA) 
The invention relates to a method^ac tcor d ing — to. 

t=4 w pr-prVia-rar-r- a rH -7-i ng nlmr^n nf Pnr-nnr- PI rr i m 3 - . 

In conventional packet communications systems, 
a packet has a comparatively large and variable length. 
One system for transmitting information in packets with 
fixed, predetermined lengths is referred to as the ATM 
(Asynchronous Transfer Mode) system.. Such a system 
allows voice, video and data signals to be processed 
and transmitted in the same way. The individual packets 
are normally called cells. The cells each contain a 
cell header, whose information allows switching and/or 
assignment of the respective cell. In ATM', 
communications devices, in particular communications 
network devices, high-speed and broadband transmission 
is possible at a transmission rate of more than 
150 Mb/s. 

One problem with ATM communications devices is 
the level of the transmission rate on a transmission 
path when a jam of ATM cells has formed there .... This 
problem is described in detail in the German Patent 
Application 19810058. This refers to ATM systems in 
which a plurality of ATM cells are in each case 
assigned to a common frame. These frames are data 
packets of variable length, in a relatively narrow 
sense. If, for example, a cell in such a frame is lost 
or has been damaged, it is undesirable for the 
remaining cells in the same frame to be transmitted 
further over a transmission path of an ATM device, 
since the complete information in the frame would no 
longer be received at the end of the transmission path.. 
The ATM system would thus be unnecessarily 
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loaded dynamically. Particularly when a jam occurs on 
the transmission path, it is necessary to remove the 
remaining cells in the frame as quickly and effectively 
as possible. 

5 It has thus been proposed for ATM cells in a 

specific frame to be removed in each case when an 
individual ATM cell arrives at the end of a queue. Such 
queues are used, in particular, to control a sequence 
of 'ATM cells at the end and/or at the start of a 

10 transmission path. According to a method which is 
described in the A <>bovcmeiiLlum> d Patent Application and 
which is called Partial Packet Discard (PPD in the 
following text) , the first and, if present, other cells 
in the frame which are already located in the queue are 

15 not removed, but only all the newly arriving cells in 
the frame, with the exception of the last cell of the 
frame. The PPD method has the disadvantage that at 
least the first and the last cell in the frame still 
have to remain in the queue. 

20 The abovementioned Patent Application discloses 

a further method, according to which all the cells in a 
frame, from the first cell to the last cell, are 
removed from the ATM communications device ^ arrival 
in a queue. This method, which is called Early Packet 

25 Discard (EPD in the following text) , has the advantage 
that no residual cells remain from a damaged frame, or 
from a frame which is to be removed for other reasons, 
and the maximum possible space is thus available for 
other ATM cells. However, the EPD method cannot be 

30 applied to frames whose first cell has already been 
added to the queue . 

The transmission of information using the 
Internet is an example of communication networks via 
which information is transmitted in packets with a 

3 5 comparatively large and variable length. The Internet 
protocol TCP/IP is used in this case, which supports 
the transmission of frames with a variable length. 
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In practice, these networks have an interface to ATM 
networks. For this reason, the information contained in 
data packets has to be converted to ATM cells, and vice 

versa - foils frr** 

Qj 5 ^pe — thi -e — efid a frame initial code, for example, 

is stored which denotes that ATM cell immediately in 
front of the first ATM cell of the frame in the queue. 
This information normally exists in the cell header of 
the last cell of the frame, namely, as a rule, in the 
10 so-called AAU bit in the cell type field (payload type 
field) of the cell header. Furthermore, the ATM cells 
are numbered so that, in the end, the majority of the 
_ ATM cells can be assigned to a data packet. 

2 German Patent Application 198 100 58.2 

CR 15 describes a further method for how ATM cells can be 

= ~1 removed when overload situations occur in a frame. This 

=p method, which is also called the LPD method, is 

fi particularly useful when a decision has been made to 

= discard the second part of the frame while the first 

jr 20 part is still located in the queue in the ATM system. 

y[ In this case, the first part of the frame is removed 

CO from the queue, and the remaining cells are dealt with 

j=S in the same way as in the EPD method. However, the 

problem arises here of inefficient handling of the 
25 cells in an overload situation. 

^ ^ The^ — inv e ntion Ls fcy^-ftf*^ — Uie ob>eg t &£ 

indicatinc^ a way of handling cells efficiently in an 
overload situation. 

Ai> 

An advantageous feature of the invention is, in 
30 particular, that rules are defined whose application 
results in the PPD method now being used to only a very 
limited extent. 
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Advantagoouo — embodim eftfea — e-£ — the — mventio o — 

fit) 

provided in tho ■ dependent rrlaima « 

The invention will be explained in more detail 
in the following text with reference to an exemplary 

* 5 embodiment. h, ^VSSwft fot 0FTfl£ Mfrfo* 

^ Fig. 1 shows the first part of the algorithm which 

0^ deals with the cells when cells arrive;ah(J 

Fig. 2 shows the second part of the algorithm, which 
describes a decision function, on the basis of 


10 which .the cells are discarded. 

The invention is based on the assumption that 
ATM cells are fed to queues in an ATM communications 
device. Some of the cells are discarded, but the 
remaining cells leave the queues at a later time. Each 

15 connection has a specific maximum frame size MFS , which 
is measured in cells and which depends on the 
connection. Furthermore, it is assumed that the CLP bit 
in the cell type field (payload type field) of the cell 
header of the ATM cell is evaluated in the ATM node. 

2 0 The user can send information in high-priority and 
low-priority frames. The cells in the high-priority 
frames have CLP = 0 (not marked) , while the cells with 
low-priority frames have CLP = 1 (marked) . 

In all the connections under consideration, it 

25 is assumed that the associated cells are organized in 
frames, with the AAU bit being set in the payload type 
field of the header of the last cell in the frame. All 
the cells should receive application-related 
information. Furthermore, all the ATM cells which are 

30 stored in queues should have queue- specif ic markings 
QID with the queues themselves being organized on a 
connection-specific basis. The 
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queues are designed as a FIFO queue, in the form of an 
ordered list of ATM cells. 

The following text is intended to define the 
data structure of the queues, of the global constants 
and of the global variables. First of all, individual 
operations are introduced, which can be carried out on 
the cells. It is assumed that each of the cells has a 
unique identification, which is denoted P_ cell. In 
detail, the operations are: 

Cell operations: 

The following operations are carried out with 
ATM cells to which a valid cell identification number 
P_cell is assigned. In this case: 

end_of_frame (P_cell) is set to the value TRUE when 

the end of the frame is reached, 
otherwise, this variable is set 
to the value FALSE 

Discard_cell (P_cell) discards cells having the 

identification number P_cell 

Decide^ cell (P_cell) designates the algorithm, as 

will be explained in more detail 
further below. 


Operations on the queue data structure: 

The following operations can be carried out in 
the queue : 

append_cell (P_cell) inserts the identification 

number P_cell at the end of a 
queue 

remove_last_f rame - the LPD algorithm discards all 

the cells in the frame in 
question 

the variable returns the value 
TRUE if the LPD algorithm can be 
applied to the connection, 
otherwise the value FALSE. 
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Operation in the buffer contents: 

The following operations can be carried out in 
the buffer contents: 


Buffer check 0 


returns the value TRUE when the 


buffer 


contents 


indicate 


that 


high-priority frames (CLP = 0) 
should be discarded 


otherwise, FALSE is returned 


Buffer check 1 


returns the value TRUE when the 
buffer contents indicate that 
low-priority frames (CLP = 1) 
should be discarded 


otherwise, FALSE is returned 


Data structures in a queue: 

There is an identification number QID for each 
connection and the queue associated with it. This is 
used for storing the following data: 


discard" can be applied to the cells in the present 
frame (FPD_flag) . This is equivalent to the statement 
that the LPD or EPD algorithm is used. 

indication as to whether the PPD algorithm is 
10 applied to the cells in the present frame (PPD_flag) . 

the variable "logical queue length" denotes a cell 
counter which indicates the present number of cells in 
the queue . 


15 of a queue for application of the EPD algorithm to 
low-priority cells 

the variable MFS denotes the maximum frame size 
the variable Current_f rame_length denotes a cell 
counter which is incremented by 1 for non-discarded 
20 cells of the connection. The variable is reset when the 
last cell in a frame arrives. 


5 


indication as to whether the variable "full packet 


the variable S EPD 0 denotes the fixed threshold 
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Global constants: 

The following global constants are used: 
the constant S_PPD_ 0 denotes a fixed upper limit 
for the queue (for all QIDs) 
5 - the constant S_EPD_1 denotes the fixed threshold 
for early packet discard for CLP1 cells (for all QIDs) 

In other variants of the algorithm, the global 
constants may differ for different groups of 
connections, or they may be connection-specific. 
10 The following initial values are assigned: 

FPD_flag = FALSE 
PPD_flag = FALSE 
Current_f rame_length = 0 
~i Furthermore, the following relationships apply 

Co 15 to the abovementioned constants: 

y. S_EPD_1>0 
jg S_PPD_1 = S_EPD_1 +MFS 

W S_EPD_0>S_PPD_1 

S_PPD_0>S_EPD_0+MFS 
M 20 The method according to the invention consists 

rf overall of 2 parts. In the first part, the algorithm 

m starts to run when cells arrive, while in the second 

y part a decision algorithm is controlled. 

" Figure 1 shows the algorithm which is run when 

25 an ATM cell arrives. According to this, the FPD_flag is 
checked first of all. If the FPD_flag has assumed the 
value TRUE, the cell is rejected. If this cell was the 
last cell in the frame, the FPD algorithm is not used 
when the next cells arrive from the same connection. If 
3 0 the FPD_flag has assumed the value FALSE, the use of 
1 the PPD algorithm is checked. If the PPD algorithm is 
used, that cell which does not represent the last cell 
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in a frame is always rejected. Otherwise, the cell is 
transferred to the queue, and the PPD algorithm is not 
used when a cell next arrives. When the PPD algorithm 
is not used, however, other acceptance algorithms can 
be controlled for a cell. For example, the function 
a P pend_cell can be used, or the cell can be rejected. 

Figure 2 shows the decision algorithm. In this 
case a distinction is drawn between low-priority cells 
and high-priority cells. For high-priority cells 
(CLP =0), it can be said that: 

If the cell in question is the first cell in 
the frame, a decision must first be made as to whether 
this cell and the remaining cells in the frame are 
discarded, or whether the cell is added to the queue 
Reasons for discarding the frame are, for example, that 
the queue has less free cell memory space available 
than the amount MFS . Other reasons may be that the 
length of the queue is above the EPD_o threshold and 
the status of the buffer store indicates at the same 
time that high-priority frames should be discarded. 

If the cell is the only cell in the frame it 
simultaneously represents the end of the frame and the 
FPD_flag is not set, otherwise it is set. 

If the cell is not the first cell in the frame, 
one or more cells of the frame are added to the queue 
Otherwise, the decide_cell function is not used. If it 
as the last cell in the frame, it is accepted in each 
case and added to the queue. If it is not the last cell 
m the frame, the cell is discarded if the following 
30 condition is satisfied: 

At most one free memory space for a cell must 
be present in the queue or if the current 
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length of the queue is above the threshold EPD_0 and 
the buffer store indicates that high-priority frames 
should be discarded or if the previous length of the 
frame is greater than the value MFS - 1 . The reason for 
5 a free cell is to reserve sufficient memory space for 
the last cell in the frame. The reason for the value 
MFS - 1 is that the cell is not the last cell in the 
frame and, if the present length of the frame exceeds 
the value MFS - 1, the complete frame also exceeds the 
10 value MFS. If the cell is to be discarded, the first 
part of the frame should, if possible, be removed from 
the queue and the FPD_flag set. Otherwise, the PPD_flag 
is set. 

For low-priority cells, that is to say cells 
15 which have the characteristic CLP = 1, the handling 
operations to be carried out are similar to those 
described above, but the thresholds are defined as 
below for low-priority cells: 

The variable . Logical_queue_length is the length 
20 of the queue on arrival of the cell, and the variable 
Current_f rame_length indicates the value of the 
variable when cells arrive. Initially, the variable 
Current_f rame_length is set to 0 . It is incremented by 
1 when a cell is added to the queue . It is set to 0 
2 5 when the end of the frame has arrived or when the last 
frame has been removed from the queue using the LPD 
algorithm. The first cell in the frame is generally 
recognized by the variable Current_f rame_length = 0. 


